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ABSTRACT: 

PURPOSE: To simplify the structure of an output shaft by fitting 
an inner 

pin idly in an external tooth gear which performs rocking rotation 
while 

placing a bearing between a flange for holding said inner pin and a 
supporting 

outer ring secured integrally with an internal tooth gear. 

CONSTITUTION: It is constructed such that the inner and outer 
gears 8, 51, 

52 are internally geared to perform the rocking rotation of the 
external tooth 
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gears 51, 52 by means of the eccentric members 31, 32 fitted thereto 
so as to 

reduce the input rotation thus producing an output. Said output can 
be 

obtained from one of a flange 13 for holding an inner pin 11 or an 
external 

tooth gear 8 with the other being fixed. The outer circumferential 
face of the 

inner pin holding flange 13 is formed as an inner ring of a bearing 
22 so as to 

support a rolling member 24 between a supporting outer ring 25 
provided on the 

outer circumference thereof. The supporting ring 25 is integrated or 
secured 

integrally with the internal tooth gear 8 thus simplifying the 
structure at the 
output side. 
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Specifications /285 * 

1. Title of the Invention 

OUTPUT SHAFT SUPPORTIGN DEVICE FOR PLANETARY REDUCTION GEAR 

2. Claim (s) 

(1) A planetary reduction gear comprising an eccentric body shaft 
coupled to an input rotation shaft, at least one eccentric body provided 
on said eccentric body shaft, an outer-toothed gear mated with said eccentric 
body, an inner-toothed gear meshes internally with said outer-toothed 
gear, an inner pinhole formed on the aforesaid outer-toothed gear, an 
inner pin or an inner pin and an inner roller which fit loosely in said 
inner pinhole, and an inner pin holding flange which holds said inner 
pin or inner pin and inner roller; fixing either one of the aforesaid 
inner-toothed gear or inner pin holding flange, and taking out a reduction 
rotation from the other one ; an output shaft supporting device for a planetary 
gear reduction characterized by using the outer peripheral face of the 
aforesaid inner pin holding flange as the inner race of a bearing, supporting 
the space between the turning body and the supporting outer race provided 
on the outer periphery thereof, and also, fixing the supporting outer 
race integrally with the aforesaid inner-toothed, gear. 

(2) The output shaft supporting device for a planetary reduction 
gear of Claim 1 characterized by forming an annular groove around the 
outer peripheral face of the inner pin holding flange and mating the turning 
body with said groove. 

★ 

x Number in the margin indicates pagination in the foreign text. 
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(3) The output shaft supporting device for a planetary reduction 
gear of Claim 1 characterized by forming an annular groove on the inner 
peripheral face of the supporting outer race. 

(4) The output shaft supporting device for a planetary reduction 
gear of Claim 1" characterized by a bevel gear being fixed to one end of 
the eccentric body shaft, and the reduction rotation being taken as output 
in a direction' orthogonal to the input shaft by meshing with the bevel 
gear provided on the input shaft orthogonal to said eccentric body shaft. 
3. Detailed Specifications 

(Field of Industrial Application) 

The present invention relates to a planetary reduction gear wherein 
the inner-toothed gear is composed of an arcuate gear or the like comprising 
a pin or a pin and roller combination and the outer-toothed gear is composed 
of a trochoidal gear or the like comprising a parallel epitrochoid curve, 
and also, an inner pin or an inner pin and an inner roller fit /286 
loosely with the outer-toothed gear, and mesh internally with the inner 
and outer-toothed gears and swings and rotates an outer-toothed gear by 
means of the eccentric body mated with the outer-toothed gear to reduce 
and output an input rotation, and more specifically, to a device whose 
structure which supports the. output shaft of said planetary reduction 
gear is simplified. 

(Prior Art) 

Reduction gears using an internal meshing- type planetary gear mechanism 
have been proposed. Of these reduction gears, the planetary acceleration 
and reduction gear entitled "cycloreduction gear (registered trademark) 7 ' 
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has an inner-toothed gear having an arcuate teeth marks comprising a pin 
or a pin/roller combination, an outer-toothed gear having a trochoidal 
gear comprising a parallel epitrochoid curve, an inner pin or inner pin 
and inner roller loosely fitting with this outer-toothed gear to swing 
and turn the outer-toothed gear by means of the eccentric body mated with 
the outer-toothed gear by meshing internally the inner and outer-toothed 
gears to reduce and -output the speed of the input rotation. When this 
"cycloreduction gear" can transmit a large torque and its reduction ratio 
is large; hence, it can be used in various reduction mechanisms. 

An example of a known "cycloreduction gear" will now be described 
through Fig. 4. 

Eccentric bodies 3i and 3 2 are provided on a hollow eccentric body 
shaft 2 in which an input rotation shaft 1 is insertingly coupled. A 
spline groove 4 is formed in the hollow part of the eccentric body shaft 
2. Outer-toothed gears 5i and 5 2 mate with the eccentric bodies 3i and 
3 2 via a roller 6. The outer-toothed gears 5i and 5 2 have outer teeth 
7 comprising a trochoidal tooth shape around the outer peripheries thereof. 
In addition, an inner-toothed gear 8 combines with an outside casing, 
and this inner-toothed gear 8 is fixed. This inner-toothed gear 8 also 
has an arcuate tooth shape comprising an outer pin 9 which meshes internally 
with the outer-toothed gears 5i and 5 2 . The outer pin 9 may have a structure 
in which an outer roller (not shown) is provided. An inner pinhole 10 
is formed on the aforesaid outer-toothed gears 5i and 5 2 , and an inner 
pin 11 fits loosely with this inner pinhole 10 via an inner roller 12. 
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The inner pin 11 fits closely with an inner pin holding flange 13. A 
mounting bolt hole 14 is formed on the inner pin holding flange 13, while 
this inner pin holding flange 13 is fixed to an output shaft 16 by a mounting 
bolt 15. A cover 17 is fixed to the outer-toothed gears 5i and 5 2 and 
a bearing 18 is provided between this cover 17 and the eccentric body 
shaft 2 and between the inner pin holding flange 13 and the eccentric 
body shaft 2. Then, the outer pin 9 is formed at the end portion of the 
input rotation shaft 1, while the input rotation shaft 1 and the eccentric 
body shaft 2 are coupled by inserting this input rotation shaft 1 into 
the hollow part of the eccentric body shaft 2 and. engaging a spline 19 
with the spline groove 4. 

The output shaft 16 has a flange 16A at the end portion. This flange 
16A is coupled to the inner pin holding flange 13, while the output shaft 
16 passes through a bearing casing 20 and is supported at each end of 
this bearing casing 20 by a bearing 21. The bearing casing 20 is fixed 
to the inner-toothed gear 8 side. 
(Problems to be Solved by the Invention) 

However, this conventionally-known reduction gear mounting structure 
has the following drawbacks. 

Since this was a structure which gives the inner pin the rotation 
of the outer-toothed gear and takes out the rotation from this inner pin, 
the inner pin holding flange 13, output shaft 16, flange 16A, bearing 
casing 20 and bearing 21 were required, respectively, so there were drawbacks 
because the structure on the output shaft side was complex and the axial 
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length was long. Thus, there were difficulties from the standpoint of 
size, weight, rigidity and inertial force in order to use it as a control 
mechanism, and in particular, a drive device for robots and the like, 
as a small and accurate control mechanism. 

Therefore, an object of the present invention is to provide an output 
shaft supporting device in which the structure of the output shaft for 
a planetary reduction gear is simplified and reduced in weight concurrently. 
(Means for Solving the Problems) 

It is a characterization of the present invention to is a planetary 
reduction gear which comprises an eccentric body shaft coupled to an input 
rotation shaft, at least one eccentric body provided on said eccentric 
body shaft, an outer-toothed gear mated with said eccentric body, an 
inner-toothed gear meshes internally with said outer-toothed gear, an 
inner pinhole formed on the aforesaid outer-toothed gear, an inner /287 
pin or an inner pin and an inner roller which fit loosely in said inner 
pinhole, and an inner pin holding flange which holds said inner pin or 
inner pin and inner roller; fixing either one of the aforesaid inner-toothed 
gear or inner pin holding flange; and taking out a reduction rotation 
from the other one; and using the outer peripheral face of the aforesaid 
inner pin holding flange as the inner race of a bearing, supporting the 
space between the turning body and the supporting outer race provided 
on the outer periphery thereof, and also, fixing the supporting outer 
race integrally with the aforesaid inner-toothed gear, to concurrently 
eliminate the inner race of the bearing and simplify the output shaft 
side . 
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(Practical Examples) 

This will now be described in detail through the drawings. 
Figure 1 is a cross section showing a practical example of the present 

invention. 

The same codes will be applied to the parts in the following description 
that are the same as those of the conventionally-known constitution in 
Fig. 4 so just a brief description thereof will be performed. 

The eccentric bodies 3i and 3 2 are provided on the eccentric body 
shaft 2 to which the input rotation shaft 1 is insertingly coupled. The 
spline groove 4 is formed in the hollow part of the eccentric body shaft 
2. The outer-toothed gears 5i and 5 2 mesh with the eccentric bodies 3i 
and 3 2 via the roller 6. These outer-toothed gears 5i and 5 2 have the 
outer teeth 7 comprising a trochoidal tooth shape on the outer periphery 
thereof. The inner-toothed gear 8 combines with the casing on the outside 
and this inner-toothed gear 8 is installed on the fixed side or mobile 
side described later. The inner-toothed gear 8 has an arcuate tooth shape 
comprising the outer pin 9 which meshes internally with aforesaid 
outer-toothed gears 5i and 5 2 . This outer pin 9 may have a structure capped 
for capping an outer roller (not shown) . The inner pinhole 10 is formed 
on the aforesaid outer-toothed gears 5i and 5 2 , and the inner pin 11 is 
fit loosely with the inner pinhole 10 via the inner roller 12, while this 
inner pin 11 is fit closely with the inner pin holding flange 13. The 
mounting bolt hole 14 is formed in the inner pin holding flange 13, while 
this inner pin holding flange 13 is fixed to the output shaft 16 on the 
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fixed side or mobile side by the mounting bolt 15. Here, the expression 
"fixed side or mobile side" means that if the inner-toothed gear 8 is 
fixed, the inner pin holding flange 13 rotates, and if this inner pin 
holding flange 13 is fixed, the inner-toothed gear 8 side rotates. The 
present invention was accomplished to comprise either situation thereof 
and expressed as such. Moreover, the output structure shown in Fig. 1 
will now be described, with the inner-toothed gear 8 side fixed- and the 
inner pin holding flange 13 rotating. 

The cover 17 is fixed to the outer-toothed gears 5i and 5 2 , and the 
bearing 18 is provided between the inner pin holding flange 13 and eccentric 
body shaft 2 and between the cover 17 and eccentric body shaft 2. A spline 
19 is formed at the end of the input rotating shaft 1. This input rotation 
shaft 1 is inserted in the hollow part of the eccentric body shaft 2, 
while a spline 19 engages with the spline groove 4 to couple the input 
rotation shaft 1 and eccentric body shaft 2. 

The configuration thus far is the same as that of the 
conventionally-known planetary reduction gear shown in Fig. 4, but as 
opposed to the conventionally-known output shaft supporting structure, 
according to the present invention, it is an output shaft supporting structure, 
as described hereinafter. A cross roller bearing 22 is formed between 
the outer periphery of the inner pin holding flange 13 and the inner-toothed 
gear 8. This cross roller bearing 22 comprises a V-shaped groove 23 formed 
annularly and integrally with the outer periphery of the inner pin holding 
flange 13, an abacus bead-shaped- roller 24 which engages with the V-shaped 
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groove 23, and a supporting outer race 25 provided on the outer peripheral 
side of the roller 24. This supporting outer race 25 has a structure 
in which it is divided into right and left parts to support the outside 
of the roller 24 on two 2 sides. In addition, a frame 26 which holds 
the supporting outer race 25 is fixed to the inner-toothed gear 8. 

Moreover, a case in which the cross roller bearing 22 was formed 
between the inner pin holding flange 13 and the supporting outer race 
25 was exemplified in this practical example. However, it may be a 
cylindrical roller bearing 27, as shown in Fig. 2. (Or, although not shown, 
it may be a ball roller bearing.) 

In this case, the V-shaped groove 23 is not mandatory. A direct. /288 
cylindrical roller 28 (or a ball roller) can be supported by a cylindrical 
section. The supporting outer race 25 has the same effects even if it 
is a cylindrical section fixed integrally with the inner-toothed gear 
8 (reduction gear main body) without having a structure divided in two. 

Consequently, in the present invention, the output shaft side can 
be simplified simultaneous to eliminating the inner race of the bearing. 

The effects of the planetary reduction gear of the present invention 
constituted as above will be described. 

Rotation of the input rotation shaft 1 is transmitted to the eccentric 
body shaft 2 as a reduction rotation of the inner pin 11 and the inner 
pin holding flange 13- via the outer-toothed gears 5i and 5 2 , and taken 
out. The inner pin holding flange 13 is coupled to a member to be rotated 
(not shown) , while the rotation of the input rotation shaft 1 is propagated 
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as a reduction rotation of the member to be rotated. 

At this time, by using the bearing formed between the inner pin holding 
flange 13 and supporting outer race 25 as the cross roller bearing, .a 
load is exerted sufficiently both radially and in the direction of thrust. 

Furthermore, since the inner race is eliminated, a structure in which 
the shaft size is reduced radially. And since a direct bearing is provided 
on the outer periphery of the inner pin holding flange 13, the axial length 
also can be reduced. 

A cross section of another practical example of the present invention 
is shown in Fig. 3. In contrast to the reduction gear shown in Fig. 1, 
except for the structures of the input rotation shaft and eccentric body 
shaft, the other structures are the same; hence, those descriptions thereof 
will be omitted. The configurations of the input rotation shaft and 
eccentric body shaft will be described. 

In this practical example,, a bevel gear 28 is fixed to an end of 
an eccentric body shaft 27, while it engages with a bevel gear 30 provided 
on an input rotation shaft 29 extending orthogonally to the eccentric 
body shaft 27, whereby the output rotation is taken out in the direction 
orthogonal to the input rotation shaft 29. 

As a consequence, according to this practical example, an effective 
reduction mechanism can be provided in parts having different structures 
in the input/output directions, such as the joint parts of, e.g., robots. 
(Advantages of the Invention) 

The advantages of the present invention constituted as above will 
be described as follows. 



10 



. The structure of the output end of the reduction gear is simplified, 
while the length of the shaft is reduced radially and axially. Thus, 
the reduction gear is small and lightweight; it is appropriate to use 
it as a small precision control mechanism, such as the drive device of 
the joint mechanism sections of, e.g., robots. 

Moreover, since it is small and lightweight, the inertial force thereof 
is reduced, the portable weight is increased as much, and also, its mounting 
performance is improved even in narrow parts, such as the joint sections 
of robots. 

Furthermore, as shown in Fig. 3, according to the constitution in 
which the input rotation shaft and output shaft are orthogonal by providing 
a bevel gear, a small, lightweight orthogonal propagation mechanism can 
be obtained. 

4. Brief Description of the Drawings 

Figure 1 is a cross section showing a practical example of the present 
invention; Figures 2 and 3 are cross sections showing another practical 
example of the present invention; and Figure 4 is a cross section showing 
the mechanisms of a conventionally-known reduction gear and an output 
shaft . 

1: input rotation shaft; 2: eccentric body shaft; 3i, 32: eccentric 
bodies; 4: spline groove; 5i, 5 2 : outer-toothed gears; 6: roller; 7: 
outer-toothed gear ; 8: inner-toothed gear; 9: outer pin; 10: inner pinhole; 
11: inner pin; 12: inner roller; 13: inner pin holding flange; 14: mounting 
bolt hole; 15: mounting bolt; 16: fixed side, or mobile side; 17: cover; 
18: bearing; 19: spline; 20: bearing casing; 21: bearing; 22: cross roller 
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bearing; 23: V-shaped groove; 24: roller conical bearing roller; 25: 
supporting outer race; 26: frame; 27: cylindrical roller bearing; 28: 
bevel gear; 29: input rotation shaft; 30: bevel gear 
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Figure 1 F[ 9 ure 2 
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Figure 4 
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